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Abstract
Background:  In  2013  in  Mexico,  gastric  cancer  (GC)  was  the  third  leading  cause  of  death  from
cancer in  individuals  20  years  of  age  or  older.  GC  remains  a  public  health  problem  in  Mexico
due to  its  high  mortality  and  low  survival  rates,  and  the  signiﬁcantly  lower  quality  of  life  of
patients with  this  condition.
Objectives:  The  aims  of  this  study  were  to  determine  mortality  trends  nationwide,  by  state  and
socioeconomic  region,  and  to  determine  rates  of  age-adjusted  years  of  potential  life  lost  due
to GC,  by  state  and  socioeconomic  region,  within  the  period  of  2000-2012.
Methods:  Mortality  records  associated  with  GC  for  2000-2012  were  obtained  from  the  National
Health Information  System  of  the  Mexican  Department  of  Health.  Codes  from  the  Tenth  Revision
of the  International  Classiﬁcation  of  Diseases  corresponding  to  the  basic  cause  of  death  from
GC were  identiﬁed.  Mortality  and  age-adjusted  years  of  potential  life  lost  rates,  by  state  and
socioeconomic  region,  were  also  calculated.
Results:  In  Mexico,  69,107  individuals  died  from  GC  within  the  time  frame  of  2000-2012.  The
age-adjusted  mortality  rate  per  100,000  inhabitants  decreased  from  7.5  to  5.6.  The  male:female
ratio was  1.15:1.0.  Chiapas  had  the  highest  death  rate  from  GC  (9.2,  95%  CI  8.2-10.3  [2000]
and 8.2,  95%  CI  7.3-9  [2012]),  as  well  as  regions  1,  2,  and  5.  Chiapas  and  socioeconomic  region
1 had  the  highest  rate  of  years  of  potential  life  lost.
Conclusions:  Using  the  world  population  age  distribution  as  the  standard,  the  age-adjusted
mortality  rate  in  Mexico  per  100,000  inhabitants  that  died  from  GC  decreased  from  7.5  to  5.6
between 2000  and  2012.  Chiapas  and  socioeconomic  regions  1,  2,  and  5  had  the  highest  mortality
from GC  (Chiapas:  9.2,  95%  CI  8.2-10.3  [2000]  and  8.2,  95%  CI  7.3-9  [2012],  region  1:  5.5,  95%
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CI  5.2-5.9  [2000]  and  5.3,  95%  CI  4.9-5.7  [2012];  region  2:  5.3,  95%  CI  5-5.6  [2000]  and  5.4,  95%
CI 5.1-5.8  [2012];  region  5:  6.1,  95%  CI  5.6-6.6  [2000]  and  4.6,  95%  CI  4.2-5  [2012]).  Chiapas
and socioeconomic  region  1  had  the  highest  rate  of  years  of  potential  life  lost  (Chiapas:  97.4
[2000] and  79.6  [2012]  and  region  1:  73.5  [2000]  65  [2012]).
© 2016  Asociación  Mexicana  de  Gastroenterología.  Published  by  Masson  Doyma  México  S.A.
This is  an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Tendencias  de  mortalidad  y  an˜os  potenciales  de  vida  perdidos  por  cáncer  gástrico  en
México,  2000-2012
Resumen
Antecedentes:  En  México,  en  el  an˜o  2013,  el  cáncer  gástrico  ocupó  el  tercer  lugar  como  causa
de muerte  en  individuos  de  20  an˜os  o  más.  El  cáncer  gástrico  permanece  como  un  problema
de salud  pública  en  México  debido  a  su  alta  mortalidad,  baja  supervivencia  y  pobre  calidad  de
vida de  los  pacientes  con  esta  patología.
Objetivos:  Determinar  las  tendencias  de  mortalidad  por  cáncer  gástrico  a  nivel  nacional,  por
estado y  región  socioeconómica,  y  las  tasas  de  an˜os  potenciales  de  vida  perdidos  ajustadas  por
edad por  estado  y  región  socioeconómica  en  el  periodo  2000-2012.
Métodos:  Del  Sistema  Nacional  de  Información  de  la  Secretaría  de  Salud,  se  obtuvieron  los
registros de  mortalidad  por  cáncer  gástrico  en  el  período  2000-2012.  Esta  información  es  ge-
nerada por  el  Instituto  Nacional  de  Estadística  y  Geografía  (INEGI).  Se  identiﬁcaron  los  códi-
gos de  la  Clasiﬁcación  Internacional  de  Enfermedades  décima  revisión,  que  corresponden  a
la causa  básica  de  defunción  por  cáncer  gástrico.  Se  calcularon  las  tasas  de  mortalidad  a
nivel nacional,  por  entidad  federativa  y  por  región  socioeconómica,  también  se  calcularon  las
tasas de  an˜os  potenciales  de  vida  perdidos  ajustados  por  edad,  por  entidad  federativa  y  región
socioeconómica.
Resultados:  En  México,  durante  2000-2012,  murieron  69,107  individuos  por  cáncer  gástrico.  La
tasa de  mortalidad  por  100,000  habitantes  ajustada  con  la  población  mundial  se  redujo  de  7.5  a
5.6. La  razón  hombre:mujer  fue  de  1.15:1.0.  Chiapas  presentó  la  mayor  tasa  de  mortalidad  por
cáncer gástrico  (9.2,  IC  del  95%,  8.2-10.3  [2000]  y  8.2,  CIC  del  95%,  7.3-9  [2012])  y  las  regiones
1, 2  y  5.  Chiapas  y  la  región  socioeconómica  1  presentaron  la  mayor  tasa  de  an˜os  potenciales
de vida  perdidos.
Conclusiones:  En  México,  las  tasas  de  mortalidad  por  cáncer  gástrico  ajustadas  por  edad  dismi-
nuyeron  de  7.5  a  5.6  por  100,000  habitantes  entre  los  an˜os  2000  y  2012,  tomando  como  estándar
la distribución  de  edades  de  la  población  mundial.  Chiapas  y  las  regiones  1,  2  y  5  presentaron
la mayor  mortalidad  por  cáncer  gástrico  (Chiapas:  9.2,  IC  del  95%,  8.2-10.3  [2000]  y  8.2,  IC  del
95%, 7.3-9  [2012],  región  1:  5.5,  IC  del  95%,  5.2-5.9  [2000]  y  5.3,  IC  del  95%,  4.9-5.7  [2012];
región 2:  5.3,  IC  del  95%,  5-5.6  [2000]  y  5.4,  IC  del  95%,  5.1-5.8  [2012];  región  5:  6.1,  IC  del  95%,
5.6-6.6 [2000]  y  4.6,  IC  del  95%,  4.2-5  [2012]).  Chiapas  y  la  región  socioeconómica  1  tuvieron  la
mayor tasa  de  an˜os  potenciales  de  vida  perdidos  (Chiapas:  97.4  [2000]  y  79.6  [2012]  y  la  región
1: 73.5  [2000]  y  65  [2012]).
© 2016  Asociación  Mexicana  de  Gastroenterología.  Publicado  por  Masson  Doyma  México  S.A.
Este es  un  artículo  Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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rates  for  women  range  from  2.6  in  West  Africa  to  13.8  in  Eastntroduction
astric  cancer  (GC)  remains  a  public  health  problem  world-
ide,  despite  its  signiﬁcantly  decreased  incidence  and
ortality  over  the  past  several  decades.1
In  1975,  GC  was  the  leading  cause  of  cancer  in  the  world
nd  in  2012  it  ranked  as  the  ﬁfth  leading  cause  of  cancer
fter  lung,  breast,  colon,  and  prostate  cancers.  In  2012,
52,000  new  cases  of  GC  were  estimated,  corresponding  to
.8%  of  all  cancers  worldwide.  Seventy  percent  of  cases  of
A
t
rC  (677,000),  456,000  in  men  and  221,000  in  women,  were
resent  in  developing  countries.  Half  of  all  cases  worldwide
ccurred  in  East  Asia,  mainly  in  China.  The  standardized  inci-
ence  rates  for  GC  are  almost  2  times  higher  in  men  than
n  women.  Incidence  rates  for  this  disease  for  men  range
rom  3.3  in  West  Africa  to  35.4  in  East  Asia  and  incidencesia.  GC  is  the  third  leading  cause  of  death  in  both  sexes  in
he  world  (723,000  deaths,  8.8%  of  the  total).  The  highest
ates  of  mortality  are  in  East  Asia  (24  per  100,000  in  men,
 canc
a
1
f
t
d
g
w
r
t
b
a
u
p
i
a
d
d
u
o
u
i
t
o
s
a
t
i
r
u
m
m
t
A
a
a
g
t
R
I
p
p
w
d
m
d
(
3
aMortality  trends  and  years  of  potential  life  lost  from  gastric
9.8  per  100,000  in  women)  and  the  lowest  rates  are  in  North
America  (2.8  and  1.5%,  respectively).  The  highest  mortality
rates  from  GC  are  also  present  in  both  sexes  in  Eastern  and
Central  Europe  and  in  Central  and  South  America.2
In  Latin  America  a  decrease  in  mortality  from  GC,  as
in  the  rest  of  the  world,  has  also  been  documented.  The
Latin  American  countries  with  the  highest  mortality  rate  in
men  per  100,000  inhabitants  in  2005-2009  were  Chile  and
Costa  Rica,  with  23.09  and  17.22  per  100,000,  respectively,
whereas  those  with  the  lowest  mortality  in  men  in  the  same
period  were  Cuba  and  Puerto  Rico,  with  a  mortality  rate  of
5.93  and  4.73,  respectively.  Latin  America  countries  with
the  highest  mortality  from  GC  in  women  in  2005-2009  were
Ecuador  and  Colombia,  with  a  mortality  rate  of  10.53  and
8.55  per  100,000  women,  respectively,  and  those  with  the
lowest  mortality  were  Puerto  Rico  and  Cuba,  with  a  mortal-
ity  rate  of  2.38  and  3.06,  respectively.3
In  Mexico  in  2012,  cancer  was  the  third  cause  of  death
after  heart  disease  and  diabetes  mellitus.4 In  2013,  GC  was
the  third  leading  cause  of  death  from  cancer  in  individuals  20
years  of  age  or  older.  GC  remains  a  public  health  problem
in  Mexico  due  to  its  high  mortality  and  low  survival  rates
and  the  signiﬁcantly  lower  quality  of  life  of  patients  with
this  condition.5 This  disease  is  a  major  cause  of  morbidity
in  men  75  to  79  years  old,  with  a  morbidity  rate  of  47  per
100,000  men,  followed  by  the  65  to  74  year-old  population,
with  a  morbidity  rate  of  38  per  100,000  individuals.5
In  Mexico,  there  are  currently  no  studies  investigating
mortality  trends  and  rates  of  years  of  potential  life  lost
(YPLL)  due  to  GC  by  state  and  socioeconomic  region  and
therefore  we  decided  to  conduct  such  an  analysis,  providing
information  we  consider  to  be  useful,  within  a  study  period
of  2000-2012.
The  aims  of  this  study  were  to  determine  mortality  trends
nationwide  and  the  rates  of  YPLL  due  to  GC  by  state  and
socioeconomic  region,  within  the  time  frame  of  2000-2012.
Methods
A  mortality  trend  study  design  was  employed.  Mortality
records  associated  with  GC  from  2000-2012  were  obtained
from  the  National  Health  Information  System  of  the  Mexican
Department  of  Health.  This  information  is  generated  by  the
National  Institute  of  Statistics  and  Geography  (INEGI, Span-
ish  acronym)6 and  is  collected  from  death  certiﬁcates  issued
nationwide.  All  individual  records  of  mortality  in  which  the
basic  cause  of  death  was  GC  in  the  period  2000-2012  were
included  in  the  study.  The  codes  of  the  International  Clas-
siﬁcation  of  Diseases,  10th  Revision,  were  identiﬁed.7 They
corresponded  to  GC  as  the  basic  cause  of  death  (C16-C16.9).
Age-adjusted  crude  death  rates  nationwide  per  100,000
inhabitants  were  obtained,  utilizing  the  world  population
as  the  population  standard.8,9 Age-adjusted  mortality  rates
per  100,000  inhabitants  from  each  state  of  residence  and
from  each  of  the  seven  socioeconomic  regions  of  residence
established  by  the  INEGI  were  also  obtained.  The  national
population,  estimated  by  the  National  Population  Council  for
2000-2012,  was  used  for  rate  adjustment.10The  age-adjusted  YPLL  rates  per  100,000  inhabitants
were  also  determined  by  state  of  residence  and  socioeco-
nomic  region  of  residence  by  the  direct  method.  To  calculate
the  age-adjusted  YPLL  rates,  5-year  age  groups  were  used
t
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nd  the  age  limits  used  for  the  calculation  were:  lower  limit
 year  and  upper  limit  70  years.11,12 The  age-adjusted  rates
or  YPLL  were  computed  by  separating  the  years  lost  into
heir  respective  age  groups  based  on  the  age  of  the  dece-
ent,  and  computing  the  age-speciﬁc  rates  based  on  the  age
roup  populations.  These  age-speciﬁc  YPLL  rates  were  then
eighted  according  to  the  national  population  and  a  single
ate  was  calculated.
The  calculated  age-adjusted  rate  of  YPLL  corresponded
o  the  direct  method  of  standardization  and  was  attained
y:
ge  −  adjusted  rate  of  YPLL  =
∑69
i−1
ai(
di
pi
)  ×  100, 00011
Where  pi  =  number  of  persons  of  age  i in  the  actual  pop-
lation;  pir  =  number  of  persons  of  age  i in  the  reference
opulation;  Nr  =  number  of  persons  between  age  1  and  70
n  the  reference  population;  di  =  number  of  deaths  between
ges  i  and  i  +1;  ai  =  remaining  years  to  live  until  age  70  when
eath  occurs  between  ages  i  and  i  +  1=70-(i  +  0.5).
The  7  socioeconomic  regional  categories  for  Mexico  were
eﬁned  by  the  INEGI  according  to  the  XII  General  Pop-
lation  and  Housing  Census,  presenting  the  differences
bserved  in  the  social  and  economic  conditions  of  the  pop-
lation  throughout  Mexico.  The  7  socioeconomic  regions
ncluded  the  31  states  and  Mexico  City,  grouped  according
o  the  following  indicators  related  to  wellbeing:  education,
ccupation,  health,  housing,  and  employment.  States  with
imilar  characteristics  were  classiﬁed  in  the  same  region
nd  each  region  was  different  from  the  other.  According  to
he  indicators  used,  the  socioeconomic  conditions  ranged
n  ascending  order  from  region  1,  the  least  favorable,  to
egion  7,  the  most  favorable.  The  aim  of  the  methodology
sed  for  establishing  the  regions  was  to  form  strata  with  a
inimal  variance,  in  order  to  group  the  most  similar  ele-
ents  together  following  an  established  likeness  criterion,
hus  enabling  one  region  to  be  differentiated  from  another.
mong  the  techniques  used  were  Mahalonobis  distances
nd  a  combination  of  factorial  analysis  and  the  K-means
lgorithm.13
Registrations  were  managed  using  the  Access  2013  pro-
ram.  The  Epidat  version  3.1  program  was  used  to  determine
he  age-adjusted  mortality  and  YPLL  rates.
esults
n  Mexico,  a total  of  6,679,437  people  died  during  the  study
eriod;  of  those  deaths,  827,516  were  due  to  malignant  neo-
lasms,  69,107  of  which  were  GC.  In  the  year  2000,  there
ere  5,003  deaths  from  GC  and  in  2012,  5,459  individuals
ied  from  this  disease.  During  this  period  the  age-adjusted
ortality  rate  per  100,000  inhabitants  that  died  from  GC
ecreased;  in  2000  mortality  was  7.5  and  in  2012  it  was  5.6
Fig.  1).  A  greater  number  of  men  than  women  died,  with
6,974  cases  (53.5%)  and  32,133  cases  (46.5%),  respectively,
nd  a  male:female  ratio  of  1.15:1.0.Mortality  from  GC  increased  with  age  in  the  study  popula-
ion.  The  highest  mortality  was  in  the  group  of  70  to  74  years
ith  9,017  cases  (13%)  (Fig.  2).  Trends  in  mortality  rates  by
ge  group  declined  in  the  study  period  (Fig.  3).
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Figure  1  Mortality  from  gastric  cancer  in  Mexico,  2000-2012.
Crude death  rate  per  100,000  individuals.  Age-adjusted  rate
by direct  method,  standardized  with  the  world  population  per
100,000 individuals.
Source:  Analysis  by  author  from  data  taken  from:  The  Secre-
t
C
i
h
a
i
t
t
4
C
2
3
w
i
2
F
2
S
p
1
0
20
40
60
80
100
2012201120102009200820072006200520042003200220012000
31-40 41-50 51-60 61-70 71-80 ≥ 81
R
at
es
 p
er
 1
00
 0
00
 in
di
vid
ua
ls
Figure  3  Mortality  trends  from  gastric  cancer  by  age  group.
Mexico,  2000-2012.  Mortality  rate  per  100,000  individuals.
Source:  The  Secretariat  of  Health,  Health  in  numbers6 and  the
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wariat of  Health,  Health  in  numbers,6 The  National  Population
ouncil,10 and  Ahmad  et  al.,9.
In  general,  there  were  downward  trends  in  GC  mortal-
ty  in  most  states.  In  the  years  2000-2012,  Chiapas  had  the
ighest  rate  of  death  from  GC  within  the  2000-2012  period.
The  mortality  rate  for  that  pathology  in  the  state  of  Chi-
pas  was  9.2,  95%  CI  8.2-10.3  in  2000  and  8.2,  95%  CI  7.3-9
n  2012  (Table  1).
No  one  single  state  had  the  lowest  death  rate  from  GC
hroughout  the  period  of  study.  In  2000  Aguascalientes  had
he  lowest  mortality  from  GC  with  a  rate  of  3,  95%  CI  1.8-
.1;  in  2001  Nayarit  with  3.1,  95%  CI  2.1-4.1;  in  2002  Baja
alifornia  Sur  with  2.3,  95%  CI  0.7-3.9;  in  2003,  2005,  and
006  Tlaxcala  with  3,  95%  CI  1.9-4,  3.6,  95%  CI  2.5-4.8,  and
.1,  95%  CI  2.1-4.2,  respectively;  in  2004  and  2012  Durango
ith  3.1,  95%  CI  2.2-4  and  3,  95%  CI  2.2-3.8,  respectively;
n  2007  San  Luis  Potosi  with  3.6,  95%  CI  2.9-4.3;  in  2008  and
009  Colima  with  3.2,  95%  CI  1.9-4.6  and  3.1  95%  CI  1.8-4.5,
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espectively;  in  2010  and  2011  Nuevo  Leon  with  2.9,  95%  CI
.5-3.4  and  3.3,  95%  CI  2.8-3.8,  respectively  (Table  1).
During  the  study  period,  there  was  no  one  particular
egion  with  the  highest  mortality  from  GC.  Regions  1,  2,  and
 presented  with  the  highest  mortality  rates  (Table  2).  In
000  and  2001,  region  5  had  the  highest  mortality  from  GC
ith  6.1,  95%  CI  5.6-6.6  and  5.8,  95%  CI  5.3-6.3,  respectively.
n  2002,  2004-2008,  2011,  and  2012,  region  2  had  the  highest
ortality;  in  2002  and  2012,  the  mortality  rate  in  region  2
as  5.7,  95%  CI  5.3-6  and  5.4,  95%  CI  5.1-5.8,  respectively.
n  the  years  2003,  2009,  and  2010,  region  1  had  the  highest
ortality.  In  2003  and  2010  the  mortality  rate  in  region  1  was
.5,  95%  CI  5.1-5.9  and  5.7,  95%  CI  5.3-6.1,  respectively.
Regions  with  the  lowest  mortality  rates  in  the  study
eriod  were  regions  3  (in  the  years  2000,  2003,  2004,  2006)
nd  6  (in  2001,  2002,  2005,  2007-2012)  (Table  2).  Mortality
ates  in  region  3  in  2000  and  2006  were  4.3,  95%  CI  4-4.7  and
.1,  95%  CI  3.8-4.4,  respectively;  and  in  region  6  in  2001  and
012  the  mortality  rate  was  4.4,  95%  CI  4.1-4.8  and  3.6,  95%
I  3.3-3.9,  respectively  (Table  2).
The  state  with  the  highest  YPLL  rate  in  the  study  period
as  Chiapas;  in  2000  the  rate  was  97.4  and  in  2012  it  was
9.6  (Table  3).  The  states  with  the  lowest  YPLL  rates  were
guascalientes  in  2000  and  2008  (15.9  and  19.1,  respec-
ively),  Queretaro  in  2001  (18.9),  Baja  California  Sur  in
002  and  2003  (12.2  and  17.3,  respectively),  Durango  in
004  (19.8),  Colima  in  2005  (19.6),  Tlaxcala  in  2006  (15.1),
acatecas  in  2007  and  2012  (22.1  and  19.7,  respectively),
orelos  in  2009  (21.6),  Nuevo  León  in  2010  (25),  and
oahuila  in  2011  (24.7)  (Table  3).
Region  1  had  the  highest  rate  of  YPLL  from  GC  in  the
ears  2000-2012.  In  2000  and  2012  the  YPLL  rate  for  region  1
as  73.5  and  65,  respectively.  Region  6  had  the  lowest  YPLL
ate  in  the  study  period,  except  for  2006.  In  region  6  the
PLL  rate  in  2000  and  2012  was  29.3  and  29.6,  respectively
Table  4).
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Table  1  Age-adjusted  mortality  rate  and  95%  conﬁdence  interval  by  state  of  residence  of  individuals  that  died  from  gastric
cancer. Mexico,  2000-2012.
States 2000 2001 2002 2003 2004 2005
Aguascalientes 3 (1.8-4.1) 3.6 (2.3-4.8) 3.5 (2.3-4.7) 4 (2.7-5.3) 3.7 (2.5-4.9) 4.1 (2.8-5.4)
Baja  California 5 (4-6) 4.8 (3.8-5.8) 4.7 (3.8-5.7) 4.9 (3.9-5.8) 4.7 (3.8-5.6) 4.7 (3.7-5.6)
Baja  California Sur 7.2 (4.5-9.9) 7.1 (4.3-9.9) 2.3 (0.7-3.9) 4.8 (2.6-7) 5.4 (3.2-7.7) 5.8 (3.5-8.2)
Campeche  5.5 (3.7-7.3) 5.9 (4.1-7.7) 6.2 (4.4-8.1) 6.7 (4.8-8.6) 6.4 (4.6-8.3) 6.2 (4.4-8)
Chiapas  9.2 (8.2-10.3) 8.3 (7.4-9.3) 8 (7.1-9) 8.8 (7.8-9.7) 8.4 (7.4-9.3) 7.8 (6.9-8.7)
Chihuahua  6.8 (5.8-7.8) 6.2 (5.3-7.2) 6.7 (5.7-7.7) 6.5 (5.5-7.4) 4.9 (4.1-5.7) 5.2 (4.4-6)
Coahuila  5.6 (4.6-6.6) 4.7 (3.8-5.6) 4.3 (3.5-5.2) 3.9 (3.1-4.7) 4.8 (3.9-5.7) 4.5 (3.7-5.4)
Colima  4.4 (2.7-6.1) 4.5 (2.8-6.1) 4.1 (2.5-5.7) 4.1 (2.5-5.7) 6 (4.1-8) 4.5 (2.8-6.2)
Durango  3.9 (2.8-4.9) 4.4 (3.4-5.5) 5.5 (4.3-6.7) 4.3 (3.2-5.3) 3.1 (2.2-4) 4.3 (3.3-5.4)
Guanajuato  4.3 (3.7-4.9) 4.6 (4-5.2) 3.8 (3.3-4.4) 3.7 (3.2-4.3) 3.6 (3.1-4.2) 3.9 (3.3-4.4)
Guerrero  5.7 (4.8-6.5) 5.4 (4.6-6.2) 6.1 (5.3-6.9) 5.6 (4.8-6.4) 5.2 (4.4-6) 5.8 (4.9-6.6)
Hidalgo  3.5 (2.8-4.3) 4.1 (3.3-4.9) 4.1 (3.3-4.9) 4.2 (3.4-5) 4.9 (4-5.7) 4.1 (3.3-4.8)
Jalisco  4.4 (3.9-4.9) 4.8 (4.3-5.3) 4.4 (3.9-4.9) 4.7 (4.2-5.2) 4.5 (4-5) 4.6 (4.1-5.1)
Mexico  City 5 (4.6-5.5) 4.8 (4.4-5.3) 5 (4.6-5.4) 4.8 (4.4-5.3) 4.6 (4.2-5) 4.8 (4.4-5.2)
Michoacán  4.4 (3.8-5) 4.6 (4-5.2) 4.2 (3.6-4.8) 4.5 (3.9-5.1) 4.8 (4.2-5.4) 5.5 (4.9-6.2)
Morelos  4.8 (3.7-5.8) 5 (3.9-6) 5.6 (4.5-6.7) 5.4 (4.3-6.5) 5.8 (4.7-6.9) 5.8 (4.7-6.9)
Nayarit  3.5 (2.4-4.6) 3.1 (2.1-4.1) 4.6 (3.3-5.9) 4.2 (3-5.5) 4.2 (3-5.4) 3.6 (2.5-4.7)
Nuevo  León 4.9 (4.2-5.6) 3.8 (3.2-4.4) 4 (3.3-4.6) 3.8 (3.2-4.4) 3.7 (3.1-4.3) 4.1 (3.5-4.7)
Oaxaca  5.8 (5-6.5) 5.3 (4.6-6) 6 (5.3-6.8) 6 (5.3-6.8) 6.1 (5.3-6.8) 6.6 (5.9-7.4)
Puebla  4.8 (4.2-5.4) 4.8 (4.2-5.4) 4.5 (4-5.1) 4 (3.5-4.6) 4.5 (3.9-5) 4.3 (3.8-4.8)
Querétaro  3.6 (2.6-4.6) 3.5 (2.5-4.6) 3.7 (2.7-4.7) 3.3 (2.3-4.2) 3.9 (2.9-4.9) 4.2 (3.1-5.2)
Quintana  Roo 5.2 (3.1-7.3) 8 (5.5-10.5) 5.9 (3.8-7.9) 5.1 (3.1-7) 5.5 (3.6-7.4) 5.7 (3.8-7.6)
San  Luis Potosí 4.3 (3.5-5.1) 4.3 (3.5-5.1) 4.6 (3.8-5.4) 4.2 (3.4-5) 4.9 (4.1-5.8) 4.4 (3.6-5.2)
Sinaloa  4.4 (3.6-5.3) 5.4 (4.5-6.3) 5.3 (4.4-6.2) 5.1 (4.2-5.9) 4.4 (3.6-5.2) 4.2 (3.5-5)
Sonora  7.7 (6.5-8.9) 6.7 (5.6-7.8) 7 (5.8-8.1) 6.5 (5.4-7.5) 7.1 (6-8.2) 6.6 (5.6-7.7)
State  of Mexico 4.5 (4.1-4.9) 4.2 (3.8-4.5) 4.4 (4-4.8) 4.9 (4.4-5.3) 5.2 (4.8-5.6) 4.6 (4.2-5)
Tabasco  4.8 (3.8-5.9) 5.1 (4-6.2) 5.7 (4.6-6.8) 5.2 (4.1-6.2) 6.6 (5.4-7.7) 5.2 (4.1-6.2)
Tamaulipas  4.8 (3.9-5.6) 5.2 (4.4-6.1) 4.5 (3.7-5.3) 4 (3.3-4.8) 3.8 (3.1-4.5) 3.8 (3.1-4.5)
Tlaxcala  3.4 (2.3-4.5) 4.6 (3.3-5.9) 3.5 (2.3-4.6) 3 (1.9-4) 4.1 (2.9-5.3) 3.6 (2.5-4.8)
Veracruz  4.9 (4.4-5.4) 4.9 (4.4-5.4) 5.5 (5-6) 5.4 (4.9-5.9) 5.6 (5.1-6.1) 5.3 (4.8-5.8)
Yucatán  5 (4-6) 7.1 (5.9-8.2) 5.9 (4.8-7) 5.5 (4.5-6.5) 5.3 (4.3-6.3) 7.3 (6.1-8.5)
Zacatecas  5.3 (4.1-6.4) 4.7 (3.6-5.7) 5.3 (4.2-6.4) 5.4 (4.3-6.5) 5.1 (4-6.2) 4.6 (3.5-5.6)
States  2006 2007 2008 2009 2010 2011 2012
Aguascalientes 4.6 (3.2-5.9) 3.8 (2.6-5) 3.6 (2.5-4.8) 3.6 (2.5-4.8) 3.6 (2.5-4.8) 3.5 (2.4-4.6) 3.9 (2.7-5)
Baja  California 4 (3.2-4.8) 4.4 (3.5-5.2) 4.5 (3.7-5.4) 4.6 (3.8-5.4) 4.4 (3.6-5.3) 3.7 (3-4.4) 4.5 (3.7-5.3)
Baja  California Sur 4.6 (2.5-6.6) 4.8 (2.7-6.9) 6.5 (4.2-8.7) 4.9 (2.9-6.8) 4.1 (2.3-5.9) 5.3 (3.3-7.3) 6.1 (4-8.1)
Campeche  6.2 (4.4-8) 6.4 (4.6-8.2) 6.6 (4.8-8.4) 7.1 (5.2-9) 7 (5.1-8.8) 6.1 (4.4-7.8) 6.6 (4.8-8.4)
Chiapas  8.5 (7.5-9.4) 9.5 (8.5-10.5) 9.4 (8.5-10.4) 9.9 (8.9-10.9) 8.7 (7.8-9.6) 8.4 (7.5-9.3) 8.2 (7.3-9)
Chihuahua  5.4 (4.6-6.2) 4.6 (3.9-5.4) 5 (4.2-5.8) 4.8 (4.1-5.6) 5.2 (4.4-6) 4.7 (3.9-5.4) 4.3 (3.6-5)
Coahuila  5.2 (4.3-6.1) 4.5 (3.7-5.4) 3.7 (2.9-4.4) 3.5 (2.8-4.3) 3.7 (3-4.5) 3.3 (2.6-4) 3.6 (2.9-4.3)
Colima  3.2 (1.8-4.6) 4.5 (2.9-6.2) 3.2 (1.9-4.6) 3.1 (1.8-4.5) 3.4 (2-4.8) 3.5 (2.1-4.9) 4.8 (3.1-6.4)
Durango  3.5 (2.6-4.5) 4.2 (3.2-5.2) 4.5 (3.5-5.5) 4.6 (3.6-5.6) 3.8 (2.9-4.8) 3.9 (3-4.9) 3 (2.2-3.8)
Guanajuato  4.1 (3.6-4.7) 4.2 (3.7-4.8) 4 (3.5-4.6) 3.9 (3.4-4.5) 4.7 (4.1-5.2) 4.5 (3.9-5.1) 4.4 (3.8-4.9)
Guerrero  5 (4.2-5.7) 5.1 (4.3-5.8) 6.4 (5.6-7.3) 6.2 (5.3-7) 6.2 (5.3-7) 6.3 (5.5-7.2) 5.5 (4.7-6.2)
Hidalgo  4.6 (3.8-5.4) 5 (4.1-5.8) 3.8 (3.1-4.6) 4.3 (3.5-5.1) 5.1 (4.2-5.9) 4.9 (4.1-5.7) 4.2 (3.4-4.9)
Jalisco  4.5 (4-5) 4.5 (4-4.9) 4.4 (3.9-4.8) 4.4 (3.9-4.9) 4.6 (4.1-5.1) 3.9 (3.5-4.4) 3.7 (3.3-4.2)
Mexico  City 5.1 (4.7-5.5) 5.1 (4.7-5.5) 5.1 (4.7-5.5) 5 (4.6-5.5) 5.3 (4.8-5.7) 5.1 (4.7-5.6) 5 (4.6-5.5)
Michoacán  4.4 (3.8-5) 4.8 (4.2-5.5) 4.3 (3.7-4.9) 4.8 (4.1-5.4) 4.1 (3.5-4.7) 4.2 (3.6-4.7) 4.4 (3.8-5)
Morelos  5.4 (4.4-6.5) 5.3 (4.3-6.3) 6 (4.9-7.1) 4.7 (3.8-5.7) 5.7 (4.7-6.8) 5.4 (4.4-6.5) 5.4 (4.4-6.4)
Nayarit  4 (2.8-5.2) 4.8 (3.5-6) 4.2 (3.1-5.4) 4.3 (3.1-5.5) 4.5 (3.3-5.7) 4.6 (3.4-5.8) 3.5 (2.5-4.6)
Nuevo  León 3.6 (3-4.1) 3.7 (3.1-4.2) 4 (3.4-4.6) 3.4 (2.9-4) 2.9 (2.5-3.4) 3.3 (2.8-3.8) 3.3 (2.8-3.8)
Oaxaca  5.9 (5.1-6.6) 5.2 (4.5-5.8) 5.5 (4.7-6.2) 5.7 (5-6.4) 6.5 (5.7-7.2) 6.1 (5.3-6.8) 6 (5.3-6.8)
Puebla  5.2 (4.6-5.8) 4.4 (3.9-5) 5.2 (4.6-5.8) 4.9 (4.3-5.5) 4.9 (4.3-5.4) 5.2 (4.6-5.7) 4.4 (3.9-4.9)
Querétaro  3.4 (2.5-4.4) 3.9 (2.9-4.9) 4.2 (3.2-5.3) 3.8 (2.9-4.8) 3.3 (2.4-4.2) 4.4 (3.4-5.4) 3.7 (2.8-4.7)
Quintana  Roo 6.3 (4.4-8.3) 5.2 (3.4-7) 3.9 (2.3-5.5) 5.2 (3.5-6.9) 6.4 (4.6-8.2) 5.3 (3.7-7) 5.7 (4-7.3)
San  Luis Potosí 4.6 (3.8-5.4) 3.6 (2.9-4.3) 4 (3.3-4.8) 3.5 (2.8-4.2) 4 (3.3-4.8) 3.9 (3.2-4.7) 3.7 (3-4.3)
Sinaloa  4.8 (4-5.6) 4.3 (3.5-5) 4.7 (3.9-5.5) 4.9 (4.1-5.7) 4.3 (3.5-5) 4.4 (3.6-5.1) 4.1 (3.4-4.8)
Sonora  5.4 (4.5-6.3) 5.6 (4.7-6.6) 5.4 (4.5-6.3) 5.2 (4.3-6.1) 6.3 (5.3-7.2) 6.4 (5.4-7.3) 5.9 (5-6.8)
State  of Mexico 4.7 (4.3-5.1) 4.8 (4.4-5.1) 4.4 (4-4.8) 4.5 (4.1-4.8) 4.8 (4.5-5.2) 4.4 (4.1-4.8) 4.4 (4.1-4.8)
Tabasco  5.5 (4.4-6.5) 4.8 (3.8-5.8) 5.4 (4.3-6.4) 5.2 (4.2-6.2) 5.1 (4.1-6.1) 5.9 (4.8-6.9) 4.9 (4-5.9)
Tamaulipas  3.8 (3.1-4.5) 4.4 (3.6-5.1) 4.2 (3.5-4.9) 3.9 (3.2-4.5) 4 (3.3-4.7) 3.8 (3.2-4.5) 3.7 (3-4.3)
Tlaxcala  3.1 (2.1-4.2) 5.1 (3.7-6.4) 4.9 (3.6-6.2) 4 (2.9-5.2) 4.4 (3.2-5.6) 4.3 (3.1-5.6) 4.7 (3.5-6)
Veracruz  5.6 (5.1-6.1) 5 (4.5-5.4) 5.4 (4.9-5.9) 5 (4.6-5.5) 4.6 (4.1-5) 4.9 (4.5-5.4) 5.3 (4.9-5.8)
Yucatán  6.7 (5.6-7.8) 6.2 (5.1-7.3) 7.3 (6.1-8.5) 6.6 (5.5-7.7) 5.6 (4.6-6.6) 5.5 (4.6-6.5) 5.6 (4.7-6.6)
Zacatecas  4.3 (3.3-5.3) 4 (3-4.9) 4.7 (3.7-5.8) 4.6 (3.5-5.6) 4.2 (3.2-5.2) 4 (3.1-5) 3.5 (2.6-4.4)
Rate per 100,000 inhabitants adjusted by direct method using the national population as the standard population.
Source:  Analysis by the author from data taken from the deceased patient database of the National Health Information System, 1998-20126 and the
National  Population Council: population estimates for the period 1990-2010 and population projections for 2010-2030.10
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Table  2  Age-adjusted  mortality  rate  and  95%  conﬁdence  interval  by  socioeconomic  region  of  individuals  that  died  from  gastric
cancer. Mexico,  2000-2012.
Regions  2000  2001  2002  2003  2004  2005
1  5.5  (5.2-5.9)  5.1  (4.7-5.5)  5.4  (5-5.8)  5.5  (5.1-5.9)  5.3  (4.9-5.7)  5.5  (5.1-5.9)
2 5.3  (5-5.6)  5.4  (5-5.7)  5.7  (5.3-6)  5.4  (5.1-5.8)  6  (5.6-6.3)  5.5  (5.1-5.8)
3 4.3  (4-4.7)  4.6  (4.2-4.9)  4.3  (3.9-4.6)  4.2  (3.9-4.5)  4.2  (3.8-4.5)  4.5  (4.2-4.9)
4 4.5  (4.2-4.8)  4.7  (4.4-5)  4.7  (4.4-5)  4.8  (4.5-5.1)  5.1  (4.8-5.4)  4.9  (4.6-5.2)
5 6.1  (5.6-6.6)  5.8  (5.3-6.3)  5.6  (5.1-6)  5.4  (5-5.9)  5  (4.6-5.5)  5.1  (4.6-5.5)
6 4.6  (4.3-5)  4.4  (4.1-4.8)  4.3  (3.9-4.6)  4.3  (4-4.6)  4.3  (4-4.6)  4.4  (4.1-4.8)
7 5  (4.6-5.5)  4.8  (4.4-5.3)  5  (4.6-5.4)  4.8  (4.4-5.3)  4.6  (4.2-5)  4.8  (4.4-5.2)
Regions 2006  2007  2008  2009  2010  2011  2012
1  5.2  (4.9-5.6)  5.3  (4.9-5.7)  5.7  (5.3-6.1)  5.8  (5.4-6.2)  5.7  (5.3-6.1)  5.6  (5.2-6)  5.3  (4.9-5.7)
2 6  (5.6-6.3)  5.4  (5-5.7)  5.7  (5.4-6.1)  5.5  (5.1-5.8)  5.4  (5.1-5.8)  5.7  (5.4-6)  5.4  (5.1-5.8)
3 4.1  (3.8-4.4) 4.5  (4.1-4.8) 4.3  (4-4.7) 4.4  (4-4.7)  4.3  (4-4.7)  4.3  (3.9-4.6)  4.2  (3.8-4.5)
4 4.8  (4.6-5.1) 4.8  (4.5-5.1) 4.8  (4.5-5) 4.7  (4.4-5)  4.8  (4.5-5.1)  4.6  (4.3-4.9)  4.5  (4.3-4.8)
5 4.7  (4.3-5.1) 4.7  (4.3-5.1) 4.8  (4.4-5.2) 4.6  (4.2-5) 4.9  (4.5-5.3)  4.6  (4.3-5)  4.6  (4.2-5)
6 4.4  (4-4.7)  4.2  (3.9-4.5)  4.1  (3.8-4.4)  4  (3.6-4.3)  3.9  (3.6-4.2)  3.6  (3.3-3.9)  3.6  (3.3-3.9)
7 5.1  (4.7-5.5)  5.1  (4.7-5.5)  5.1  (4.7-5.5)  5  (4.6-5.5)  5.3  (4.8-5.7)  5.1  (4.7-5.6)  5  (4.6-5.5)
Rate per 100,000 inhabitants adjusted by direct method using the national population as the standard population.
tient 
 peri
D
I
b
a
2
r
5
d
h
t
i
p
r
s
p
p
w
t
i
c
i
t
o
r
r
e
i
e
w
a
r
C
b
i
c
a
r
g
t
i
h
a
f
e
H
i
1
w
r
e
b
h
M
w
n
r
m
a
w
t
i
a
hSource: Analysis by author from data taken from the deceased pa
and the National Population Council: population estimates for the
iscussion
n  Mexico,  GC  mortality  rates  have  remained  relatively  sta-
le  over  the  past  40  years.5 Nevertheless,  in  this  work
 slight  decrease  in  mortality  was  found  in  the  period
000-2012  (Fig.  1).  In  2000  the  age-adjusted  mortality
ate  per  100,000  inhabitants  was  7.5  and  in  2012  it  was
.6,  whereas  the  general  mortality  from  GC  worldwide  has
ecreased  signiﬁcantly  over  the  last  decades.  This  decrease
as  mainly  been  attributed  to  the  decrease  in  Helicobac-
er  pylori  (H.  pylori) infection,  smoking  reduction,  and
mprovement  in  food  preservation  and  diet.  However,  the
atterns  in  GC  trends  vary  substantially  among  geographic
egions,  reﬂecting  the  heterogeneous  distribution  of  expo-
ure  to  the  main  risk  factors  associated  with  GC  among
opulations,  age  groups,  and  birth  cohorts  at  different
eriods  of  time.3 Another  explanation  suggests  that  the
orldwide  decrease  in  mortality  from  GC  could  be  due  to
he  fact  that  other  cancers  have  become  relatively  more
mportant  than  GC,  such  as  lung,  prostate,  and  breast
ancers.14
In  this  study  a  predominance  of  mortality  in  men  was
dentiﬁed,  with  36,974  cases  (53.5%),  whereas  in  women
here  were  32,133  cases  (46.5%)  and  a  male:female  ratio
f  1.15:1.0.  In  other  studies  performed  in  Mexico,  a  sex
atio  similar  to  that  identiﬁed  in  this  work  has  also  been
eported.  From  a  1980-1997  time  frame,  Tovar-Guzman
t  al.15 reported  a  male:female  ratio  of  1.2:1.0.  In  other
nternational  studies  the  sex  ratio  was  higher.  Forman
t  al.14 found  that  in  most  developed  countries  the  sex  ratio
as  1.54:1.0,  in  the  least  developed  ones  it  was  1.85:1.0,
nd  it  was  1.75:1.0  worldwide.This  study  identiﬁed  an  increase  in  mortality  from  GC
elated  to  the  age  of  the  study  population  (ﬁgs.  2  and  3).
ancer  is  generally  a  disease  of  aging,16 since  a  correlation
etween  the  incidence  of  cancer  and  age  has  been  observed
a
l
9
Hdatabase of the National Health Information System, 1998-20126
od 1990-2010 and population projections for 2010-2030.10
n  most  cancers,  suggesting  that  the  phenomena  of  aging  and
ancer  are  intricately  related.  Evidence  suggests  that  age
nd  chronic  inﬂammation  are  associated  with  an  increased
isk  for  GC.  H.  pylori  infection  systematically  causes  chronic
astric  inﬂammation  and  is  one  of  the  major  factors  con-
ributing  to  the  development  of  GC.17 It  has  been  shown  that
nfection  by  H.  pylori  increases  with  age.  In  Mexico  there
as  been  a  high  prevalence  of  infection  by  H.  pylori. In  the
ge  group  from  5  to  9  years,  a  prevalence  of  43%  has  been
ound,  whereas  in  adults  it  ranges  from  70  to  90%.18 Camargo
t  al.19 found  a  relationship  between  the  seroprevalence  of
.  pylori  and  age;  the  probability  of  infection  by  H.  pylori
ncreased  with  each  year  of  age  (odds  ratio,  1.10;  95%  CI
.08-1.13).
Chiapas  had  the  highest  mortality  from  GC  in  Mexico
ithin  the  study  period  (Table  1).  Other  studies  have  also
eported  that  Chiapas  is  one  of  the  states  with  the  high-
st  mortality  from  GC  in  Mexico.15 H.  pylori  infection  has
een  detected  in  this  state  in  69.5%  of  the  population  and  a
igh  percentage  of  cases  are  related  to  precursor  GC  lesions.
ohar  et  al.20 found  that  patients  in  Chiapas  presenting
ith  H.  pylori  had  chronic  atrophic  gastritis  (59%),  intesti-
al  metaplasia  (51%),  and  dysplasia  (13%).  Torres  et  al.21
eported  that  Chiapas  is  one  of  the  states  with  the  highest
ortality  rate  in  Mexico  (6.4  per  100,000  individuals  in  1991)
nd  also  identiﬁed  a  63.4%  prevalence  of  H.  pylori  infection
ith  CagA-positive  strains  (these  seroprevalence  values  are
aken  from  the  1987-1988  national  survey).
Regions  1,  2,  and  5  had  the  highest  death  rate  from  GC
n  the  study  period.  Regions  1  and  2  have  the  least  favor-
ble  socioeconomic  status  in  Mexico  (Table  5).  In  general,  it
as  been  observed  that  socioeconomic  status  is  consistently
ssociated  with  an  increased  risk  for  GC.22,23 Individuals  of
ow  socioeconomic  status  had  a  higher  risk  for  GC  (2.64,
5%  CI  1.05-6.63)  and  a  higher  prevalence  of  infection  by
.  pylori.24
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Table  3  Age-adjusted  rate  of  years  of  potential  life  lost  by  state  of  residence  of  individuals  that  died  from  gastric  cancer.
Mexico, 2000-2012.
States  2000  2001  2002  2003  2004  2005  2006  2007  2008  2009  2010  2011  2012
Aguascalientes  15.9  30.8  27.0  23.2  40.3  23.4  38.7  29.9  19.1  30.0  27.6  27.0  28.6
Baja California  38.1  38.5  26.5  46.2  43.1  34.7  30.5  42.0  28.5  37.5  39.0  27.4  37.9
Baja California  Sur  63.4  37.6  12.2  17.3  52.8  38.2  26.5  25.6  79.1  39.5  37.0  31.7  64.3
Campeche 30.7  37.2  49.4  51.8  54.4  56.4  37.0  56.1  51.0  76.7  43.0  65.1  51.7
Chiapas 97.4  81.3  76.2  85.6  75.0  78.0  83.7  92.1  94.9  84.5  76.5  75.0  79.6
Chihuahua 53.9  43.7  46.1  44.5  35.2  38.5  36.1  35.0  42.8  43.8  37.5  39.7  37.8
Coahuila 41.3  45.0  35.7  25.5  39.5  32.8  33.0  35.9  24.9  32.7  30.1  24.7  32.9
Colima 43.2 30.4 30.2 30.5 63.0  19.6  32.6  54.1  21.3  26.7  28.3  29.2  23.5
Durango 25.4 24.5 40.4 53.7 19.8 36.3  23.2  28.0  42.6  38.2  27.5  30.2  29.1
Guanajuato 32.6 36.2 33.6 30.1 23.1 27.5 35.1 36.2 33.5  40.7  36.3  36.7  35.7
Guerrero 66.5  63.7  55.2  56.5  55.2  49.8  52.5  52.5  62.7  59.5  60.6  62.0  46.9
Hidalgo 34.6  35.6  35.3  40.6  46.0  26.8  42.1  43.0  30.7  40.3  41.6  45.9  38.1
Jalisco 25.8  41.2  36.0  26.5  27.6  34.8  32.6  32.2  33.0  33.7  37.0  34.5  30.6
Mexico City  45.0  44.3  44.4  45.8  43.1  46.1  49.0  48.4  47.2  50.1  50.2  51.5  50.2
Michoacán 34.6  47.9  31.4  31.6  37.9  47.4  32.3  50.9  36.1  40.5  30.9  35.2  35.2
Morelos 35.8  43.8  63.5  49.6  42.9  56.3  46.0  52.9  54.5  21.6  51.9  46.4  45.7
Nayarit 20.8  24.2  47.5  37.3  33.0  26.2  27.7  43.3  33.1  35.7  31.7  34.0  31.1
Nuevo León  30.7  26.6  30.8  27.1  28.2  28.3  31.5  32.5  31.5  31.1  25.0  25.6  26.6
Oaxaca 54.7  57.0  71.6  65.8  65.7  63.0  53.6  54.0  52.5  55.8  60.8  69.9  62.9
Puebla 44.3  43.3  40.0  36.1  42.3  41.0  48.9  44.1  47.6  48.9  48.7  50.7  40.3
Querétaro 23.6  18.9  33.7  29.0  27.7  33.7  32.2  30.3  34.5  27.7  26.4  32.3  23.3
Quintana Roo  34.0  58.6  47.4  40.2  42.0  50.1  52.2  33.3  19.4  45.9  43.3  38.9  47.3
San Luis  Potosí  25.8  30.1  31.1  29.7  52.7  32.2  43.4  31.6  33.7  27.4  27.7  29.2  22.4
Sinaloa 36.9  33.3  33.0  34.2  34.8  38.8  40.1  35.2  38.2  45.9  37.7  30.1  24.3
Sonora 49.6  46.9  41.9  38.7  56.6  45.3  35.5  36.1  37.3  35.2  38.9  41.6  49.3
State of  Mexico 38.0  41.5  33.2  40.0  48.5  41.0  38.2  43.9  43.6  41.2  45.3  44.7  43.4
Tabasco 51.8  34.4  48.6  55.0  64.5  50.7  54.8  49.8  59.1  46.1  53.3  45.8  53.5
Tamaulipas 31.5  37.4  33.0  34.8  30.4  43.1  25.7  30.5  32.6  31.0  35.1  31.5  30.6
Tlaxcala 36.6 36.6  37.9  30.5  58.9  36.1  15.1  45.7  61.3  46.9  49.3  48.9  36.1
Veracruz 48.5 41.9 54.1  44.0  47.4  46.1  49.9  43.5  50.1  41.4  42.7  43.6  43.7
Yucatán 35.4 50.9 51.6  49.5  31.4  53.6  49.7  54.9  72.2  41.6  44.5  43.3  43.8
Zacatecas 40.0 32.1 50.2  33.7  30.8  32.1  45.5  22.1  35.1  51.4  31.7  30.2  19.7
Rate per 100,000 inhabitants adjusted by direct method using the national population as the standard population.
atien
 peri
Source: Analysis by the author from data taken from the deceased p
and the National Population Council: population estimates for theThe  highest  prevalence  of  H.  pylori  occurs  in  rural  areas,
where  drinking  water  is  scarce,  the  educational  level  is  low,
and  hygienic  conditions  are  poor.22,23 Regions  1  and  2  show
the  above  characteristics,  and  both  were  formed  by  states
w
a
C
C
Table  4  Age-adjusted  rate  of  years  of  potential  life  lost  by  socio
Mexico, 2000-2012.
Regions  2000  2001  2002  2003  2004  2005  
1  73.5  67.7  68.1  70.6  66.1  65.2  
2 42.8  39.1  44.6  41.1  48.4  41.7  
3 33.5  38.0  35.9  33.8  31.2  36.0  
4 35.8  39.9  37.6  39.6  43.5  41.6  
5 40.3  39.6  34.0  38.4  40.5  39.7  
6 29.3  36.8  33.6  26.3  30.5  31.7  
7 45.0  44.3  44.4  45.8  43.1  46.1  
Rate per 100,000 inhabitants adjusted by direct method using the nati
Source: Analysis by the author from data taken from the deceased patien
and the National Population Council: population estimates for the perit database of the National Health Information System, 1998-20126
od 1990-2010 and population projections for 2010-2030.10ith  a  high  level  of  marginalization.25 These  regions  have
 great  percentage  of  rural  areas,  thus  region  1  included:
hiapas  54%,  Guerrero  45%,  and  Oaxaca  55%;  and  region  2:
ampeche  25%,  Hidalgo  48%,  Puebla  28%,  San  Luis  Potosi
economic  region  of  individuals  that  died  from  gastric  cancer.
2006  2007  2008  2009  2010  2011  2012
64.7  67.9  71.6  67.9  66.8  69.4  65.0
48.1  43.1  46.2  43.3  43.4  44.9  41.0
32.4  39.1  37.8  42.0  34.3  35.8  33.0
39.5  43.2  43.2  39.4  42.5  41.3  39.5
31.2  34.6  37.0  36.4  36.9  34.1  38.7
32.8  32.8  30.1  32.5  31.6  29.5  29.6
49.0  48.4  47.2  50.1  50.2  51.5  50.2
onal population as the standard population.
t database of the National Health Information System, 1998-20126
od 1990-2010 and population projections for 2010-2030.10
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Table  5  Socioeconomic  regions  of  Mexico.
Socioeconomic
regions
States
1  Chiapas,  Guerrero,  Oaxaca
2 Campeche,  Hidalgo,  Puebla,  San  Luis
Potosi,  Tabasco,  Veracruz
3 Durango,  Guanajuato,  Michoacan,
Tlaxcala,  Zacatecas
4 Colima,  State  of  México,  Morelos,
Nayarit,  Querétaro,  Quintana  Roo,
Sinaloa,  Yucatan
5 Baja  California,  Baja  California  Sur,
Chihuahua,  Sonora,  Tamaulipas
6 Aguascalientes,  Coahuila,  Jalisco,  Nuevo
León
7 Mexico  City
3
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gastric cancer mortality (1980-2011), with predictions to 2015,Source: National Institute of Statistics and Geography (INEGI).
6%,  Tabasco  43%,  and  Veracruz  39%.26 Torres  et  al.21 found
hat  the  states  comprising  region  1  (Table  5)  in  1991  had  the
ighest  mortality  from  GC  (mortality  rate  ≥  6  per  100,000
ndividuals),  with  a  66%  seroprevalence  of  H.  pylori.
The  YPLL  is  a  measure  of  the  relative  impact  of  various
iseases  and  health  problems  affecting  society,  which  shows
he  losses  suffered  by  society  as  a  result  of  the  death  of
oung  people  or  premature  deaths.12 Of  the  32  states,  15
resented  an  increase  in  YPLL  rates,  whereas  17  showed  a
ecrease  (considering  the  years  2000  and  2012).
The  state  with  the  highest  YPLL  rate  during  the  study
eriod  was  Chiapas  (in  2000  the  rate  was  97.4  and  in  2012
t  was  79.6),  which  is  one  of  the  most  marginalized  states
n  the  country.  Other  studies  conducted  in  Mexico  have
eported  that  Chiapas  had  the  highest  rate  of  premature
eath  due  to  GC  in  the  country.  Tovar-Guzman  et  al.15 found
hat  within  the  time  frame  of  1980-1997,  Chiapas  had  the
ighest  YPLL  rate  (men  169.51,  95%  CI  166.8-172.2;  women
92.52,  95%  CI  189.3-195.7).
Mexico  has  a  program  for  the  prevention  and  treatment  of
ancer  in  individuals  under  18  years  of  age  that  is  conducted
y  the  Mexican  Department  of  Health’s  National  Council  for
he  Prevention  and  Treatment  of  Cancer  in  Childhood  and
dolescence.  However,  no  such  program  for  the  prevention
nd  treatment  of  GC  exists  in  Mexico  and  it  is  a  neces-
ity.  In  other  countries  with  a  high  incidence  of  GC,  such
s  China  and  Japan,  screening  programs  by  endoscopy  and
pidemiological  surveillance  in  individuals  at  high  risk  have
een  cost-effective  strategies,  because  they  have  detected
etween  50  and  80%  of  cases  at  early  stages  of  the  dis-
ase.  Once  identiﬁed,  high-risk  individuals  can  be  monitored
y  endoscopy  for  the  detection  of  GC  at  an  early  stage.5
lthough  GC  screening  via  endoscopy  appears  to  be  a good
rotective  opportunity  for  the  population,  its  effect  on  mor-
ality  reduction  and  its  cost-effectiveness  remain  uncertain.
he  overall  sensitivity  of  endoscopy  for  GC  screening  ranges
rom  78  to  84%.  Nevertheless,  in  spite  of  these  promis-
ng  data,  the  technique  depends  heavily  on  the  skills  of
he  endoscopist,  patient  compliance  to  endoscopy  is  poor,
dverse  events  may  occur,  and  it  is  an  expensive  proce-
ure.  Therefore,  mass  screening  by  endoscopy  is  likely  toJ.J.  Sánchez-Barriga
e  unfeasible.  The  cost  of  endoscopy  in  countries  like  Korea
s  quite  low  and  facilitates  systematic  population-based
creening.  However,  endoscopy  is  an  expensive  procedure  in
ost  countries,  so  screening  cost-effectiveness  needs  to  be
valuated  by  correlating  GC  incidence  with  the  associated
esting  costs  in  different  countries.27
In  countries  with  a  low  incidence  of  GC,  such  as  the
nited  States  and  Mexico,  endoscopy  is  costly  and  unwar-
anted.  In  low-risk  countries  like  Mexico,  only  people  with
ertain  conditions  such  as  atrophic  gastritis,  intestinal  meta-
lasia,  gastric  ulcer,  or  dysplasia  may  beneﬁt  from  gastric
ancer  screening.28,29
onclusions
 total  of  69,107  individuals  died  of  GC  within  the  time  frame
f  the  study  in  Mexico.  Using  the  world  population  age  dis-
ribution  as  the  standard,  the  age-adjusted  mortality  rate
er  100,000  inhabitants  that  died  from  GC  decreased  from
.5  to  5.6  between  2000  and  2012.  There  was  a  greater
umber  of  deaths  in  men  than  in  women,  with  36,974
53.5%)  and  32,133  cases  (46.5%),  respectively,  resulting  in  a
ale:female  ratio  of  1.15:1.0.  Chiapas  had  the  highest  mor-
ality  rate  from  GC  (9.2,  95%  CI  8.2-10.3  [2000]  and  8.2,  95%
I  7.3-9  [2012]),  as  did  the  socioeconomic  regions  1,  2,  and
.  Chiapas  and  socioeconomic  region  1  had  the  highest  rate
f  YPLL  of  the  study.
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